Searching PAJ 1/2 ^—V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-007962 
(43)Date of publication of application : 10.01.1997 



(51)Int.CI. H01L 21/22 

H01L 21/205 



(21 )Application number : 07-1 48546 (7 1 )Applicant : HITACHI LTD 

(22)Date of filing : 15.06.1995 (72)Inventor : USHIO JIRO 

TAKEMURA YOSHIAKI 
MARUIZUMI TAKUYA 
IRIE RYOTARO 
YAMAGUCHIKEN 
MURAKAMI HIDEKAZU 
KIMURA SHINICHIRO 
KU JIRAI YUTAKA 



(54) FORMATION METHOD OF BORON-DOPED LAYER AND SEMICONDUCTOR DEVICE 
USING IT 

(57)Abstract: 

PURPOSE: To reduce the troubles of thermal diffusion 
of boron and a bad influence of boron on another layer 
structure on a silicon substrate by employing a boron 
hydride molecule including four or more boron atoms as 
a boron source. 

CONSTITUTION: Several layers of Sb atoms 29 are 
selectively adsorbed onto a Si surface. Then, substrate 
temperature is raised to 600 to 700° C to leave only Sb 
atoms 29 corresponding to one atom layer bonded to the 
Si surface. At this time also a hydrogen mask composed 
of remaining hydrogen atoms 26 is eliminated. Then, 
B4H10 molecules 210 are introduced and adsorbed onto 
the surface. The adsorption of the B4H10 molecules 210 
are produced at substrate temperature of 300° C 
selectively only in a region where no Sb atom 29 is 
existent. More specifically, a B4H10 molecule layer 
pattern is formed in a self alignment manner for an Sb 
atom layer pattern. Hereby, there can be reduced 
thermal difFusion of boron and a bad influence of boron 
on other layer structures on a silicon substrate. 



Ca} 



(b) 




2 1 ? 



2 1 1 



s 1 a 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAA8vaGpWDA409007962... 2004/1 2/27 



This Page Blank (uspto) 



a9)0*H#W/? (JP) "2) |§ J|# ^ ^ (A) 



!Rfll¥9 -7962 



(51>Inta/ 
HOIL 21/22 
21/205 



F I 

HOIL 21/22 
21/205 





1$MIF7- 148546 


(71)tiIBIA 


000005108 










mtmB 


sftfi 7 ^(1995) 6^150 




































Ym mm 
















































mm 











(54} :^D>^«jaj^J^&«J:l^nSfflV)T«&;S^nft:¥«fmfll 

2 9 2 3 



(57) [g$5>] 



2 5 



(a) 



(b) 



(c) 




2 2 2 0 









1 


i 






^^^^^^ 




m 




^^^^ 



2 1 2 



2 1 1 



2 1 3 



(d) 



1 



L 



(2) 



!^^9-7962 



3 ;i-royj®^&4<iJJLh*tt*'f7KS'ft:!|tJiJ- 
^$r, d<c7>'^!t«5y-Xt tTfflv^*::i:*!^^:-r 
[000 1] 
[0002] 

S^*E!fet Lt:*A-t6JS^{i. pf^^-^K (HB 
O, ) . HKfl:r#D^ (B2O3) ^v';K7>' (B 

[0003] ii^uyTMW^mm:m^Z^t^ii . HWB 

tmzihii^uypmwm.. x-yf-v^teisdJov 

[0 0 041 ^TtHBO, -^BaHeJi, A^-^hh^^itT 
>^^>' (Sb) ^:t'*®^Sli:-'i>''J3>' (S i ) ^ 
®ab*v^<i»<ki^y ai^ ( S i O2 ) SMk, »»=S:S 

i ^ffl<0 2g!a<r)S^:&^B-^<r)®«4coav> ( WSM 

c o 0 0 5 w 3r>fTt,a;*ffi« jrt^inanEK^cov^ 
vLs isiSiiw (moj a. is^. 

B^BPtt. 19 89^) tC. BjHeii-^SrfflV^/iiHF- 
(19 9 1^) ^lASm^h^nA-K^iZi^hlxX 



•y^'y^. ^59^. SS12^. (1986^)^403 
2H*»A>IS4 0 3 7H (Journal of AppliedPhysics. 
Vol.5 9. No. 1 2(1 986) PP.4 032-403 

7) tmatc^^.n.-c^'^s. 

[00061 

^iiHPO t^-^^^Tii. S i msLi: 6 0 0"CJJUifc 

[00071 ^^tBjHs^i^S iaHfcil/lHkS i 

iBjy-XTib&HBOi ■^B2O3(50jia)?JtJ:0:*:^v^. 

[00081 *^HH{4, tSe*<?>^H^« h'- 1 V^^Stcfc 

[00093 *f&H^(i, 2^comm. -r^ri?^ 

S i^Bk S i Oj mm. fti-VMiS i^Hkflfei^T^ 

iBjJiJ^^a^att^^. k 5: a Mki-S . 
[00101 *fc*56BB{±-enfeo*t6t:J: OSSfiS*!. 

fe. ^«*»iS<sa[^:^#$iS5&is«-r&ck^a 

Wk-fS, 
[00 111 

( B ) m'f-(r>^<o^\' "^rix^AimitMzii, B4 Hi J . 

:^kLTfflv\ S i2S«iaS?:^a~5 0 0iCkLT* 
'>*^-fb!*^* s i z k tc J: 0^ 

[00 12 1 

[fpffll ffi3|W5#nv<oiH^JHK~e>-^^ffill. itcB 

2H6iH^$-!tfn>':T^!|?!jy-;:?.k LTfflV^TV^;^. jSg 

*>'6 0 ox:oto%^. sa^Bs^ti i m^mm^t 
i>izm.i^-r. 6oox;*i6i;e.&iSii-ctt. BjHs^^ 



(3) 



iStiSi^ffifcSiOs ^SO^l,%t-SS?tt*^L. S 
i O2 ^BWiS i ^®co 1 0 O^i-co 1 c7)*L*»BK^ 

C 0 0 1 3 ] L*»L, B2 He^^^S i S®-^CO®«-C 

[0 0 143 ic^fuss^. Mnm:mms\!mmim^^ 

^ t S i affi«7*;i't cOiR«X;^yI^:^f-ttJ(!5» 1 . 9 e V 
<IO#a<li:Sr^Vk3t:L7t. — S i Oj a®-^<?>® 
3+'ll^2m^=^*>S i ^M/vcOjgJRW^riMfiOlSHT 

[0 0 15] r<oit«j^*'^,. iSiaT-iSiSfc^its 

LA-tBjHB^hTiOBJlT^'TJ^vx iO:*:^*'^ 
*'>*a5'fk!|4l*<^BW-6kjia!lt/i. 3+^62«^^ 
JiS i ^M'vtoStRW^rK^ti'ifS-Cft 0 . 1 iJ^*3t 
0«BM^Hgb6«::*c# ittiM 1 ^'F<^mtX'^mcOBm.'f 
ifiS i ^Btcffl^-f « i f: tc^S . 
[ 0 0 1 6 1 Bj Hei)-^ i 0 BIS^<7>^>,\ B 
4Hio. BioH,4. BjoH,6 ^rk'cO*^*^fl:%tOiHf^ 
tti<O^I&»t-r. iil^><?5^i^liB-B-B034> 
'D2m^^t>-&0. i5ia-CB2H6*T*»A>4^Sk 

^k Lr«vifcfiaro-fe;^(cJ:ittf , iSffl-CBtHe^J- 
[00 1 73 ±E<!0*'>*^-fl:!|*)Srfflv^3t|^S•^f 

tn^^ t^jftiOfiia (Mia~50ox;) riis^Jisss 

;ii,iiOBJS^*5s i^ffittftSf'SitSriiS-r&i 

[00 183 
[|y&M3 

<^091> B4HioJ>SV^{iBioHi,5rtfSrfflV^!t* 

WM<7>^^mm^'mzj:tiii^ sb. as. p^ft- 
mi ( a) (c^-ridtc, i^u3i^'irxM±t3, — pijfc 

LTSbJ[IiF-eS-5;tSb"7;?.^<OS5cJhAAgp (f4il 



tl, A ASJk B Bg|5<0-e<l-rtL(J53i--i?xS^-;^'<^' h 
Sbv;^.:5'co*)«.AAg5-C'{iSbM^{i«l 
tmtltzi/i. BM^tit»aiS<l^:*>-5:tiOC«L, Sb 
'7;^i!'i!0^:V^BBa5t'«BK?*»'«aS$*7Jt. ^i?*. 

S b •T:x.^f(r>^\,^S i «ag|5*t;7t'«tBJS^<7)na«*fff 

♦=BM^S:iliP$i*-Sik*<T#S. JjiriJAASSfeJ:?/ 

B Bsp-cs i b-FUA^Rajsn 

[00 193 S4.tCJ»$0.5nin felTOfiiaffiNbRJi 

mi (b) tciosi^-rs. HI (b){±. ^ms^ 
i8fliiSTis^fcffi»K'ftis-7;^:^8fccat (mm) t 

■^9V)Vim^\^tz. CCg|5*5j:l^DDScO-E-fL-ffl.<0 

ccastii^ (o) m-niix/sim.'f-\m^tixk. 

ti^BW~mtm^^4mzVX{>tk^^1X^j:i)^-^iZ. Ztl 

[00203 $ ^>{C^«$-±fft:3!--£/jim-?X'^^' N 
)Vkm^\^^ AASPt BBgStCfe»t«.BJ!g^«J^'^^'N 
/KOSaSat. tJ it^C CgP t D D»(7>BM^;^'<^ V)V 

B2H64H^s-ffli^;tJ®-&i03$«jt {*«;i 0 0 ) ffmmv 

>'T^vmm<mmm^x'h h . 
[00213 <mm2>m2im\'^x.^m\<rpm 
wm^mim^s i -cyios<r>w^\,zmmLti-mk 

WC0(,%TiiW&. 02 (a) tCiJV>-CS i^2 0 
t:p'>x/l'Ji2 l*iJ:lfn'>JVl/-S2 2Sr^^. LO 
C O SSl^t-&^f V«^*{tfflKfl:«JS2 3 SrJg^S . 

ortcy-h^fliiK2 4t5j:t)fv-y-9->f b'^>^-hms2 
s i ^2 o<D^ffi* **isi=^2 e-dmLi^mkiz-t 

[00223 ortc. 02 (b ) \,Z7^-ti.0l,Z^ 5^ 
^^:?/l'2 8 ^ji UT K r FX^ v-^l^— 1f3K2 7 tjS 
St-r-S., ClcOKrFXdfi^VU— 9'3te2 7$-H?Jtt-|.t 
#{4. Si ^B***®^!: L^rv^i d tcfis^S+i^Ji^ 

SP^i-SrSsSLTK r FxJf-J^^^— ^3^2 73!)«ng8t§n 



<4) 



!^|B¥9-7962 



[0 0 2 3] oft, 03 (a) IzirrtXdiz. SbH 

<0^{=J: '5«l«Lt:Br5S«0SbK^2 9«0®«f5:tf 

V4±Sb2, Sb4^H^) 2 9SrOEPt'mL, 2®TJi 
tLfe. S i*H<?59 9%SSbK?Tai.v^<-rt=: 
4|g^JBiyJiifiST*>$. S iS«2 0cO^ (fel 

5 0 0'CJaTi:i-S. fc3fL.Si±(c«>^=Fc0SblS^ 
£0®^*>12*A>tl&/ii6, S:K?aSSr3 5 0-Ci:-r«.w 
ktcJ: 0 , ::<0*«»«Lfc S i ±/^S bffiSiSriS 

i ^ffi{=i»^6ft«9 1 /sooOTt-rs i i:**-e 

#S. L^^CJ&foT. *ffiiSffil43 5 0~5 0 0X;<0RH 

[0024] glV^T. 03 (b) iz^Xdiz^ 
S$r 6 O 0—7 0 0-actT S i ^ffifcie-S-UTV»S 1 

[0025] oriC. B« Hi o4H^2 1 0 Jr^AUT^ 

3(c) fcs^-f-i ofc, msizmi^-^t, m^Tiih 

f)^y)^-i-<-thfzMZ^ B4H10 di-T2 1 O^tK^H^ 
2 6 j;0^^L,:^#^r«9it'«L3t. B4H10 ^2 10 
(OmSii. S«EiaK3 0 0*CTSbK^2 9O^:V^«« 

[ 0 0 2 6 ] SmtC. 03 (d) t^-ridtr. CVD 
K^l:K2 1 1 SrS«iaffi6 0 0X:tlT-CJtaL. 
•Ch*7>fP^>f !tti.<f9 0 0X:. 10»ISfS 

212. tJit/pf-^^fyWFETffly-X/FW V2 

1 sifimm^mL^tih. 

[0027] jfJllitffltii^Ljf. fi!*<r)^m!|*i^A*a 

CJf^TXScOfii&fb&JsjigT* S . * 3t y -X/ H V 
^O. 1 5//m cOCMOS<7)«j$i6f^S:l|3lT-#-S. S 



[ 0 0 2 8 ] . 7KS-7;^:?l± S i ^M&7§S5-r«.H 

[00291 ±tz. S ^>l=y- h:^0 . 1 Atm OTOfit 
i»5:CMOSfcfeV%T<is S^&aiS 1 0 nmOT*SiJM! 

[0 0 30] ico^s 04tc^-rJ:3tc, 
je!ftl<7)Sbm^2 9t5J:t^B4Hio5HF2 1 0±fcSBI? 

>-^/u««ss:fflv^fcm«sas i K3 1 4^, 

JttiJf 5~5 0nmS)SfiK:g$-««X{3rj:VV Cl^lT*, 
04{±. 03 ( c ) TiftHflL/iiXcOXSfiOKES-CA 
WtC, iSSSS (UHV) CVDffiSfflV^T. ^ 

:SS6 0 0X;^TS i 0^^:^:?^;^ i^A-Zl^m^^if 

i •? , mm<>zWi^titzT-¥m2 9.21 oiiSiRxt 

[0031] Si-Sv-iti. Jiies i (nmR.:^^^^'^^)^ 

^^m^m^^ht^tf *)\,z^ 5 0 0 'CT^^aa s i 
Kit«Ufeftk. 6 o ox:-ciiie^U, miBa±<o;*ffa 

29. 210±tSimi^AB*mLT«.J:I.V 
[0032] ±^c7):firStc;J: 9 . ^^U^ 1 0 nm. 

- h fifii 2 k n/Dcosi ^ p , y- h 

SO.OSjum WCMOS-ey-hJSi^iai 0ps<r) 

[0033] ^:fc:*^J6fS1T1±. ^«!|«}y-;«.i: LT S 
bIS^2 9tB4Hio ^210*m^fc«^fc-:)V^-C 
SiBBLj^.:*^. SbJ!S-7-cO*>t>>3t3AsllTF. P1S^*& 
((^tiSbHg , AsHs . PHa ^. B4 Hjo^i^<?5*» 
*>i9fe:Bii,Hi4. BjoHie =5:ir^:fflV^■C t J:V^. 

i^vu— r3t2 7Srffll->3t:!&<, mzm^V%. Xt5. m^=^ 

[0 0 34] *SiIi=^v;^i7SrfflV^-C?F«1%lSr 
S»?«a«^&*>i?'3^-s SblS^^, AsJS^^, Pjg^^r 

/irx;^/^di^ig55^,^UTSS^)■W^^:^^^^!t?J5■KliS■^^:S ^1 

[0035] <iisfic?! 3 > ^wmK-n^mmmmt 



(5) 



!|tm^9-7962 



3/imc0p'>x;l/^4 1 . 2x101Vcdi3 n&cOOy 
S:^*. a5$3>iin£0n'>X/l'^42. i?$300nm 
om?~J^«ffliHtK4 3 . Il§3.5~5nm ffi^-h 
l!fliK4 4 irmmk. 2 O O n mCO^^SS i 

^:l.y-MESi4 5^jg^L;t. ^rib\ p-^x/Pio^ 
laas 1 {4y 1 O^'/cB'feLh. n-^x/WitO^JS 
fsS i (±;t?o>-Ai 1 02«/ciiiSJiLh#inTV%2,, 
S i ©2^4 0 Uiy-hjDXeOJti^JtC^ttt:*^. 
-hJlIX^, CVDS iOj )ffi4 2 0?r5nm«BH-r 
^. gSV^T, ^MSS i)S4 6£'2 0 0ninHiat 

(b) . M:^rttx.yf->'rt:J:'?. ^^fiSii^-f 
9-4 Ttam-rs ( c ) . oric, * 

s (big) >f:t>'49«:30~40keVr2Xl 0»6 
Xcuf . p -MDSFETm®«fcB F ;t ^4 11*20 
~30keVT2X10>5/ciB2 ^ytThS^^Ltz 
(d. e) . ortasicS^-Ti^tc. ^^asi-9--< 
H'>*-;i';^'^--9-4 7*x.yf->':m*t>t:»t. i 

000-C. 1 O^j'iO^ftJjraSr^f-^T, ggV^n^t4J14 
10. aiV%pSl£t«i4 12Sr}g«L:^c (a) . -fLT 
CVDSiOj )B!4 2 0*^*1*k:^®&SlMI:L. 5 
nmcOm>S i mim4 3 0 *Jg^t^ ( b ) . 

[00 3 6] orte> laTtc^f i^fci. a^tfDsitht' 

ifX hro-feXtCi r>T P -MOSFETffiiS-&* hUi^Xh 
4 8-CVX7L. n-MOSFET^JS{C«0;^kAs-{3j-:^4 9 
SrlOkeVtlTTctAU, aVMimi(S4 1 3SrJg 
«Lfc (a) . *hV>'-;^h*|!tf^L;t*i:. SiaN, 
MiJrSnmitat. S^rftX^yf-i^iJ^CJriJ. SigNi 

mmmi,ZC0?i.m^i^lnmcr)Bfmim4 4 i*gg^s 

[0037) zc^w^immM^mzmAL, mmw^ 

S3 0 0t:-CB,oHu:a^4 2*®^5-lt!ti:C:'!>, p 
-MO S^ik<^S i^ffifc:<?5;*--i?o>'<?5K3t*^*<a 
( b ) . 

[0 0 38]-QrC, 9 0 or. 1 0»f:^ai5!JUS^^f 

■tir. av^pS£itg4 1 4 iSrmL/v: ( c ) . ot'tS 
iKfl:K421&200nin«iaL. S^rftX/f-i^:/ 
fcj: "JSIIIU, K-ffcRl^-* H'>*~;t.>^'<.-i^4 2 2* 

mm-&. smz. ±mizT i *3 0nm*feaL. fm 

>''Jlf-<HJi4 2 3*Jg«Lfc (d) . 
[0 0 3 9] jyjitcj:'?. «-&)3?$3 0nm. i^-hS 
Sl2k£2/n<OSS^*^KTS, y-h:gO. 1 5 JUL 



Hi 6^:fc'Srfflv^-Ct>iv^. §<i,tc. B®^<^52- 
5nni<0S i4fA"yrg*Xt:^'=Sf>'^*-fSi:. B*« 

Ik. 9 0 or. 1 OS><?^|feJ^BSS:^T•oT*»^.. Si®* 
t-cav^pMI£ifcBa5:Jh^:*:«i^r<^!ii^b5f« 

X -/-^^-irK^i-r S*ffi*f!Iffl UT t. J: 
[0040] 

[56BBt03»»] *5WBfc:ifi(ir«ffl^rMO S F ETffl 

(^^mmmm^dzxtiM. &v-::'mm.<^^hisf)xm 

(<3 0nm) y-X/KU-O-S^&S-Jgfi^-e^. 
-h;ft0. 1 5xtinjaT<0CMQSFETC0S3IKf^*«nr^t?r 

[^<ofem^§%BH] 

CO, i^'Jn>">x^N^ffio:^ia. 
[02 1 2^5Kfl<?5:T*fi!^Jg«^rffiCJ:-&-§©5fiM£0± 

m4i :^w!Rc>^vmm^izxh~mtmm2 

^jom^mizTji Lf^mmmmm. 

ime^ :^^(7x^mBfSc::^i,zx&mcommm<^± 
^TM^mtz^ Lt:.mmmim. 

[07 1 ^^^co^vm^Ujm^ziihmcommifo^ 

[«^oittHBi 

2 0-SiS:K, 2 1-p'>Xy|^Jg, 2 2-n>>X/l/ 
®. 2 3-^^^«WSHkfl8, 2 4 -y-hmim. 2 
5-y-h«ffi. 21 1 -CVDBlflJR, 2 12"-n^ 
■K-:^!l-FBTmV—XyVU-(y. 2 1 S-pf-A'^t^/P 
FETffly-X/HU^:^. 3 1 4" vfLi^as iK, 4 
O— SiSfi, 4 1 — p'>x;l'Ji, 42 — n^xjum. 

4 3-m'f-^mmMits^. 44-y~hmitm. 45- 
y-hmm. 46 -#feasiis, 4 7-^jSB^BSii?- 

H'!?*— ^l';:^-^— 4 8" *hW-i^^h, 1 9 - A 
s-f Jj-y, 4 1 O -gglMiSKtScJi. 4 1 l-BFj >f 
si-I^, 4 1 2-SiV^pS£iJtJi. 4 1 3-av^nl!M:K 



(6) 



4 14-av^pMg:^ii. 4 20 -CVDSiOj 
IS. 4 2 1-SiKfl:IS. 4 2 2-i8^l:K-9--f K^*- 



Ca) 




(b) 



BB 



CC 




4 2 3- >'Ulf'^ HJl. 4 3 1"Si3N4 

g|2 



2 6 



(a) 




(b) 1 



5^ 



27 



1 1 1 1 1 1 n 1 



2 B 




[BI4] 



(a) 



(b) 



(c) 




2 1 2 



211 213 





[063 
ei6 



(a) 



4 1 0 


45 

L 


4 5 

43 C 


4 1 2 




















"7 


^ — 


^4 0 



4 1 



4 S 



4 2 



49 



(b) 







H 










^ — 


^3^4 0 


4 1 


4 2 






4 1 42 



Page Biani^ 



uspto) 



